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57] ABSTRACT

A tape apparatus autostop mechanism including a head base
for setting a driving apparatus 1n an operational mode; a lock
plate that locks the head base at an operational position 1n
response to movement of the head base; a sensor, attached
coaxially to a fast forward gear always rotatable in synchro-
nism with a reel base, following the fast forward gear under
contact friction with the fast forward gear, the sensor being
urged 1n a rotational direction of the fast forward gear by the

contact friction with the fast forward gear; a swingable reset

arm urged 1n one direction by torque of the sensor while the
fast forward gear 1s rotating in right or left directions; a
forward gear having an inner and an outer cam, for trans-
mitting force to the reel base; a swingable reset arm arranged

to contact the 1nner and outer cams and rotatably supported;
and a reset spring that presses a kick arm, attached to the
reset arm, against the inner and outer cams, whereby when
the torque of the sensor disappears as the reel base stops,
pressing force of the reset arm against the kick arm via the
reset spring also disappears, a cam follower of the kick arm
stays apart from the inner cam, the fast forward gear keeps
rotating so that the cam follower of the kick arm abuts
against the outer cam, causing the kick arm to swing, thereby
pressing the lock plate to unlock the head base.

1 Claim, 9 Drawing Sheets
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AUTOSTOP MECHANISM FOR TAPE
DRIVING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an autostop mechanism
for a tape driving apparatus, and, more particularly, to an
autostop mechanism for a tape driving apparatus, which
facilitates the use of a spring by separating a sensor from a
reel base and attaching the spring to a fast forward gear,
whereby friction produced by the urging force of the spring
stabilizes the operational force, thus ensuring a stable opera-
fion and 1mproved durability.

2. Description of the Related Art

As a rotational detection member 1s attached to the reel
base 1n an ordinary cassette tape recorder, the reel base has
a double gear structure wherein the clutch uses a spring.

The structure 1n which a sensor 1s attached to the reel base
which has a double gear structure wherein the clutch uses a
spring suffers a difficulty to use another spring to acquire the
operational force of the sensor. This structure acquires the
operational force by means of friction produced by fitting
resins together. A variation 1n precision of parts results in an
unstable operation and low durability.

Accordingly, it 1s an object of the present invention to
provide an autostop mechanism for a tape driving apparatus,
which employs an 1mproved sensor slip mechanism to
prevent a malfunction and 1improve the operational reliabil-

ity.

SUMMARY OF THE INVENTION

To achieve the above object, according to one aspect of
this invention, there 1s provided an autostop mechanism for
a tape driving apparatus, which comprises:

a head base for setting the tape driving apparatus 1n an
operational mode;

a lock plate for locking the head base at an operational
position 1n response to movement of the head base
when the head base 1s moved to the operational posi-
tion;

a sensor, attached coaxially to a fast forward gear always
rotatable 1n synchronism with a reel base, 1n such a way
as to be rotatable 1 both right and left directions,
following the fast forward gear by means of contact
friction with the fast forward gear, the sensor being
urged 1n a rotational direction of the fast forward gear
by the contact friction with the fast forward gear;

a swingable reset arm to be urged in one direction by a
torque of the sensor even when the fast forward gear 1s
rotating 1n either the right or left direction;

a forward gear having an 1nner cam and an outer cam, for
transmitting drive force to the reel base;

a swingable reset arm arranged 1 contact with the 1nner
and outer cams and being rotatably supported; and

a reset spring capable of pressing a kick arm, attached to
the reset arm, against the inner cam and the outer cam,

whereby when the torque of the sensor disappears as the
reel base stops, pressing force of the reset arm pressing
the kick arm via the reset spring 1s gone, a cam-contact
portion of the kick arm stays apart {from the inner cam,
the fast forward gear keeps rotating so that the cam-
contact portion of the kick arm abuts against the outer
cam, causing the kick arm to swing, thereby pressing
the lock plate to unlock the head base.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic plan view of the interior of a cassette
tape recorder equipped with an autostop mechanism accord-
ing to this invention;

FIG. 2 1s a schematic plan view showing a kick arm
pushed up by the inner cam of a forward gear;

FIG. 3 1s a schematic plan view depicting the kick arm
separated from the mnner cam of the forward gear;

FIG. 4 1s a schematic plan view 1llustrating the kick arm
abutting against by the outer cam of the forward gear;

FIG. 5 1s a schematic plan view showing a head base
unlocked;

FIG. 6 1s a schematic plan view showing the autostop
mechanism 1n a fast forward mode;

FIG. 7 1s a schematic plan view 1llustrating the kick arm
pushed up by the inner cam of the forward gear 1n the fast
forward mode;

FIG. 8 1s a schematic plan view showing the autostop
mechanism 1n a rewind mode; and

FIG. 9 1s a schematic plan view depicting the kick arm
pushed up by the mner cam of the forward gear in the rewind
mode.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A preferred embodiment of the present invention will now
be described with reference to the accompanying drawings.

Reference numeral “1” 1s a fly-wheel 1 to which the drive

power of a motor (not shown) is transmitted via an unillus-
trated belt.

A fly-wheel gear 1s arranged coaxial to the fly-wheel 1.
Reference numeral “3” 1s a forward arm. A forward gear 4
engages with the fly-wheel gear 2. A send gear 5 1s attached
integrally and coaxially to the forward gear 4. Reference
numeral “6” 1s a clutch gear 6, “7” 1s a right reel gear, “8”
1s a fast forward gear, “9” 1s a head base, “10” 1s a lock plate,
and “11” 1s a kick arm which has a release function.
Reference numeral “12” 1s the 1nner cam of the forward gear
4, which has a heart shape. Reference numeral “13” 1s the
outer cam of the forward gear 4, which has a crescent shape.
Reference numeral “14” 1s a sensor which performs rota-
fional detection and has a sensor blade 14,. Reference
numeral “15” 1s a reset arm having a swing function, “16”
1s a reset spring, “17” 1s a rewind pulley, 1s a rewind gear,
and “19” 1s a left reel gear. A center arm 20 has a pin 20,
provided at the distal end. A fast forward lever 21 has an
engage portion 21, provided at the distal end. Arewind lever
22 has an engage portion 22 provided at the distal end.
Specific Examples of Operation
1. Stop—=Play—Autostop
| Transmission of Rotation |
(1) Rotation of Reel System

Transmission via the motor and the belt—1ly-wheel
1—tly-wheel gear 2—forward gear 4—=send gear 5
attached integrally and coaxially to the forward gear

4—clutch gear 6—rcel gear 7—fast forward gear 8.
(2) Rotation of Fly-wheel System

Transmission via the motor and the belt—1ly-wheel
1—1ly-wheel gear 2—forward gear 4.
| Operation |
(1) Push the head base 9 via a lever 9,—lock plate 10 slides
to be locked (FIG. 1).
(2) The rotation transmitted from the motor via the belt
causes the fly-wheel and the fly-wheel gear 2 to rotate,
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and the kick arm 11 1s pushed up by the 1nner cam 12 of
the forward gear 4 (FIG. 2).

(3) As apparent from FIG. 2, during the play mode, rotation
1s transmitted 1n the route of the forward gear 4—=send
ogear 5 attached integrally and coaxially to the forward
gear 4—=clutch gear 6—reel gear 7—1ast forward gear 8,
and the reset arm 15 swings by the blade 14, of the sensor
14. The reset spring 16 attached to the reset arm 135 also
swings, causing the kick arm 11 to return along the
hear-shaped inner cam 12 of the forward gear 4, and the
play mode continues. (The operations of FIGS. 1 and 2 are
repeated.)

(4) When the tape ends, the reel gear 7 and the fast forward
ogear 8 stop but the forward gear 4 1s rotating so that the
heart-shaped 1mnner cam 12 of the forward gear 4 causes
the kick arm 11 to turn to be lifted up to the crest of the
heart-shaped inner cam 12. As the fast forward gear 8 1s
stopped, however, the kick arm 11 does not return by the
reset arm 15 and the reset spring 16 and stays at that
position.

(5) As the forward gear 4 turns further, the kick arm 11 is

turned further by the crescent-shaped outer cam 13 of the
forward gear 4 (FIG. 4).

(6) When the kick arm 11 turns to the crest of the crescent-
shaped outer cam 13 of the forward gear 4, the kick arm
11 pushes the lock plate 10 and causes the lock plate 10

to slide, unlocking the head base 9 and setting the stop
state (FIG. §).

2. Stop—Fast Forward— Autostop

| Transmission of Rotation |
(1) Rotation of Reel System

Transmission via the motor and the belt—1ly-wheel
1—transmission via the belt—=rewind pulley
17—rewind gear 18—tast forward gear 8—reel gear 7.

(2) Rotation of Fly-wheel System

Transmission via the motor and the belt—1ly-wheel
1—1ly-wheel gear 2—forward gear 4.

| Operation |

(1) As the fast forward lever 21 is pushed, the lock plate 10
slides to be locked. At this time, the distal end 21, of the
fast forward lever 21 engages with the pin 20, of the
center arm 20 (FIG. 6).

(2) The motor, the fly-wheel 1 and the fly-wheel gear 2
rotate, so that the kick arm 11 i1s pushed up by the
hear-shaped inner cam 12 of the forward gear 4. At this
time, the distal end 21, of the fast forward lever 21
likewise engages with the pin 20, of the center arm 20
(FIG. 7).

(3) Rotation is transmitted in the route of the motor—fly-

wheel 1—=rewind pulley 17—=rewind gear 18—fast for-
ward gear 8—reel gear 7, rewinding the tape.
The blade 14, of the sensor 14 causes the reset arm 135 to
swing, causing the kick arm 11 to return 1n such a way as
to swing along the inner cam 12 of the forward gear 4, so
that the fast forward mode continues.

(4) With regard to the rotation of the reel system, when the
tape ends, the reel gear 7, the fast forward gear 8 and the
rewind gear 18 stop 1n the named order, and the rewind
pulley 17 and the motor rotate. As regards the rotation of
the fly-wheel system, all the parts including the forward
ogear 4 are rotating. The state 1n which the fast forward
gear 8 stops and the forward gear 4 rotates 1s the same as
the state that 1s brought when playing the tape ends, and

autostop 1s carried out 1n the same operation for ending
the playing (FIG. §).
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3. Stop—~Rewind—Autostop
| Transmission of Rotation |
(1) Rotation of Reel System
Transmission via the motor and the belt—1ily-wheel
1—rewind pulley 17—rewind gear 18—left reel gear

19.

(2) Rotation of Fly-wheel System

Transmission via the motor and the belt—1ly-wheel
1—tly-wheel gear 2—forward gear 4.

| Operation ]

(1) As the rewind lever 22 1s pressed, the lock plate 10 slides
to be locked. At this time, the distal end 221 of the rewind
lever 22 pushes the pin 20, of the center arm 20 (FIG. 8).

(2) The motor and the belt, the fly-wheel 1 and the flywheel
gear 2 rotate, and the kick arm 11 is pushed up by the
hear-shaped inner cam 12 of the forward gear 4. At this
time, the distal end 21, of the rewind lever 22 pushes the
pin 20, of the center arm 20 as done in FIG. 8 (FIG. 9).

(3) Rotation is transmitted in the route of the motor—fly-
wheel 1—=rewind pulley 17—=rewind gear 18—reel gear
19, rewinding the tape. The blade 14, of the sensor 14
causes the reset arm 15 to swing. The reset spring 14,
attached to the reset arm 15 also swings 1n such a way as
to swing along the heart-shaped mnner cam 12 of the
forward gear 4, so that the rewind mode continues.

(4) With regard to the rotation of the reel system, when the
tape ends, the reel gear 19 and the rewind gear 18 stop 1n
the named order, and the rewind pulley 17 and the motor
rotate.

As regards the rotation of the fly-wheel system, all the
parts including the forward gear 4 are rotating.

The state 1n which the fast forward gear 8 stops and the
forward gear 4 rotates 1s the same as the state that 1s

brought when playing the tape ends, and autostop 1is

carried out 1n the same operation for ending the playing

(FIG. §).

According to this invention, as described above, the use of
a spring 1s facilitated by separating a rotational member
from the reel base and attaching it to the fast forward gear,
whereby friction produced by the urging force of the spring
stabilizes the operational force, thus ensuring a stable opera-
tion and improved durability.

The provision of the kick arm to unlock the lock plate can
permit the autostop mechanism to be accommodated in
narrow space and can ensure a surer autostop operation, thus
improving the design quality. As 1t 1s possible to electively
use the space below a cassette tape when 1t 1s loaded, the
auto-stop mechanism can be made compact. This can widen
the application range from the view point of the design.

What 1s claimed 1s:

1. An autostop mechanism for a tape driving apparatus,
comprising:

a head base for setting said tape driving apparatus in an

operational mode;

a lock plate for locking said head base at an operational
position 1n response to movement of said head base
when said head base 1s moved to said operational
position;

a sensor, attached coaxially to a fast forward gear always
rotatable 1n synchronism with a reel base, 1n such a way
as to be rotatable m both right and left directions,
following said fast forward gear by means of contact
friction with said fast forward gear, said sensor being,
urged 1n a rotational direction of said fast forward gear
by said contact friction with said fast forward gear;

a swingable reset arm to be urged in one direction by a
torque of said sensor even when said fast forward gear
1s rotating 1n either said right or left direction;
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a forward gear having an 1nner cam and an outer cam, for pressing said kick arm via said reset spring 1s gone, a
transmitting drive force to said reel base; cam-contact portion of said kick arm stays apart from

a swingable reset arm arranged 1n contact with said inner said inner cam, said fast forward gear keeps rotating so
and outer cams and being rotatably supported; and that said cam-contact portion of said kick arm abuts

a reset spring capable of pressing a kick arm, attached to . against said outer cam, causing said kick arm to swing,
said reset arm, against said mmner cam and said outer thereby pressing said lock plate to unlock said head
cam, base.

whereby when said torque of said sensor disappears as
said reel base stops, pressing force of said reset arm %k ok % ok
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